Introduction
Multinationals' involvement into collaborative activities with foreign firms has received growing attention in economics literature (Dunning 1995 , Cantwell 1995 , Duysters and Hagedoorn 1996 . Collaborations are broadly defined here as contractual arrangements between transnational corporations (TNCs) and local firms concerning product development, manufacture, or marketing, that are not based on arm's length transactions and fall short of majority ownership 1 . We shall use the terms collaborative activities, cooperative agreements or linkages as synonyms. Several contributions have highlighted, among other explanatory variables, the role of multinationals' experience of local contexts as a determinant of linkages. Different views have emerged about the impact of this factor. On the one hand, previous multinational experiencenormally proxied by some indicator of firms' presence outside their home countries -is generally alleged to negatively affect collaborations with indigenous firms in the literature on foreign market entry. The basic idea underlying this view is that joint ventures and non equity agreements with local firms are a means to gather information about, and reduce uncertainty stemming from, foreign markets. It is a costly means because it is associated with high management conflicts and to shirking problems. The greater a firm's experience of the market, the lower the uncertainty, and thus the lower will be the (net) advantages associated to the setting up of alliances (Kogut and Singh 1988 , Gomez-Casseres 1989 , Mutinelli and Piscitello 1998 , Hennart and Larimo 1998 .
On the other hand, several empirical studies suggest that the causal link can work in the opposite direction. Suffice here to mention some works on spillovers of inward foreign direct investments, which highlight that multinational experience is a fundamental ingredient of a cumulative process of development. Acquaintance with local contexts will favour the recourse to indigenous suppliers and buyers. As a consequence, externalities will be generated for indigenous manufacturers, potentially improving their performances, and inducing multinationals to set up further linkages with local counterparts. This is probably one of the key mechanisms underlying the increasing recourse to local suppliers by Japanese manufacturers active in Europe (Jetro 1989) . Other studies carried out with reference to different countries of origin and destination of FDIs led to similar results (McAlesee and McDonald 1978 , Jo 1980 , Lim and Pang 1982 1 The present analysis will be carried out considering the aggregate of contractual arrangements, ranging from long term supply contracts to joint ventures and non equity alliances, as opposed to other forms of international economic activities, such as export, foreign direct investment (which implies complete intra-firm control of production, product development and commercialisation), and the sale of technology through licensing. Distinguishing within this broad range of collaborative ventures is subject matter for future research.
The purpose of this paper is, first, to empirically test the impact of multinational experience on the creation of collaborative linkages with local firms, as opposed to licences, and to the setting up of new, wholly owned (or majority controlled) subsidiaries. We measure multinational experience of local economies by means of the number of pre-existing subsidiaries in a given country, and control for a number of other exogenous sources of heterogeneity. The term "subsidiary accumulation" will also be used to describe our proxy of multinational experience. The test will focus on the electronics industry, which has experienced an extensive recourse to international alliances in the past decades, as reported by a number of empirical investigations, both in absolute terms (Cainarca et al. 1992 , D'Orazio et al. 1992 , and relative to other high technology industries (Dunning 1993, Duysters and Hagedoorn 1996) . Using firm-level data on international operations of the top European and US multinationals active in the electronics industry over the 1984-1995 period, this paper will show that multinational experience of local markets has a positive and significant impact on the creation of collaborative linkages with indigenous firms. This result, which contradicts most of market entry literature, holds both for the generality of recipient countries, and for the LDCs in particular.
Second, we attempt some speculations concerning the basic reasons why multinationals' local experience has such a positive and significant impact on the creation of collaborative linkages in the examined industry. We submit that this positive role has to do with the particular importance learning processes and dynamic competition have in this industry.
Technological complexities of manufacturing processes, together with the relevant role played by users as a source of applications experience and of stimuli for product innovation, imply that multinationals will take advantage from an extensive and diversified presence in foreign markets (Steinmueller 1991 , Ernst 1997 . Subsidiaries accumulated in a foreign market may well constitute "listening posts" to search for, evaluate, and partially exploit new market and technological opportunities. However, many of these opportunities can only be captured by means of collaborative ventures, given time and resource constraints imposed by competition in this industry. From this perspective, subsidiary accumulation and collaborative ventures with local firms can be seen as complementary, with the former providing, inter alia, a more informed basis for the subsequent development of the latter 2 . Therefore, multinational experience will not decrease potentials for collaboration over time, but will enhance cooperation instead.
Consistently with a long tradition that has emphasised the role of backward and forward linkages as a vehicle of economic development (Hirschman 1958 , Rodriguez-Clare 1996 , our findings have relevant implications for growth strategies of host economies, particularly LDCs. Furthermore, our research can be considered a contribution to a wide stream of literature that has suggested that multinational growth and competitiveness increasingly depend upon the development of extensive networks of relationships with firms endowed with complementary assets (Dunning 1995 , Vaccà and Zanfei 1995 , Duysters and Hagedoorn 1996 .
The structure of this paper is as follows. Section 2 reviews previous studies which have highlighted the role of multinational experience in linkage creation processes, contrasting contributions on market entry strategies with literature on spillovers of inward direct investments in particular. Section 3 describes sources and data. Sections 4 and 5 define dependent and independent variables utilised. Section 6 discusses the results of our econometric exercise with specific reference to the electronics industry, and provides some useful insights for the interpretation of linkage creation processes. Section 7 concludes the paper.
Previous research on multinational experience
The choice of entry mode in foreign markets and, relatedly, of the ownership structure of international operations aimed at penetrating a given market, has attracted considerable interest in both industrial economics and international business literature. One of the most comprehensive frameworks addressing this issue is the one developed by Gomez-Casseres (1989) . He suggested that MNEs are likely to prefer jointly over wholly owned ventures when three conditions apply: (1) they need the contribution of a local firm to compete successfully;
(2) there are significant costs to the contractual transfer of the local firms' capabilities; and (3) the potential benefits from joint ownership are not outweighed by costs of shirking and of conflicts of interest between partners (Gomez-Casseres 1989 p.9). This way of theorising effectively integrates the transaction costs approach to the choice between market, hierarchy and intermediate governance modes that had already been applied to multinational growth theory (Teece 1986a , Hennart 1988 , Buckley and Casson 1988 , with at least three other streams of international business literature. First, the studies on asset complementarities as a factor motivating inter-firm cooperation (Stopford and Wells 1972 , Teece 1986b ; second, and relatedly, the works on cultural and geographic distance, as a fundamental factor underlying multinational company's need for specific knowledge of foreign markets (Davidson 1980, Kogut and Singh 1988) ; third, the contributions that focus on organisational costs of inter-firm relationships (Davies 1977 , Hladik 1985 .
Consistently with this general framework, most works on entry mode strategies assign a relevant, albeit negative, role to multinational experience as a determinant of linkages with local firms. The lack of international experience in general, and of knowledge about specific markets in particular, may cause multinationals to overstate the risks and understating the returns of international markets (Davidson 1980) , thus inducing them to adopt a low commitment to a new market (Bilkey 1978) . The prediction is that multinational involvement will presumably start with exports, then proceed with licensing, continue with more complex inter-firm agreements, and only subsequently lead to FDIs (Johanson and Vahlne 1977, Anderson and Gatignon 1986) . Once wholly owned subsidiaries (WOS) have been set up, the perception of uncertainty decreases, and the firm acquires increasing capabilities and knowledge about how to manage foreign operations, and to correctly assess the costs and risks of further wholly owed operations. As a consequence, the greater the experience, the lower the advantages of joint venturing (relative to full ownership) in terms of knowledge access and uncertainty reduction; this will increase the likelihood that such advantages are outbalanced by transaction costs (especially high when tacit knowledge is transferred) and organisational problems (shirking and conflicts) associated to cooperation. In summary, a negative relationship is hypothesised between multinational experience and joint venturing (GomezCasseres 1989 , Anderson and Gatignon 1988 , Mutinelli and Piscitello 1998 , Hennart and Larimo 1998 . We shall refer to this as the "entry mode hypothesis".
However, the results of empirical research carried out along these lines are not conclusive and induce us to be cautious in the interpretation of linkage creation processes. Let us briefly review the results that are consistent with the entry mode hypothesis and those that are not.
A few obtain unambiguous evidence of the negative relationship they expected between multinational experience and linkage creation, although the explanatory variable they use for this purpose is not always satisfactory. Gomez-Casseres (1989) integrated by a further dummy indicating whether the earlier operations by the parent company are in "culturally similar" countries. For this purpose they adapted a classification of countries proposed by Ronen and Shenkar (1985) , e by Gatignon and Anderson (1988) . From their binomial logit model both dummies turned out to negatively impact on joint venturing (vs. WOS), although the impact of country experience dummies is not significant for operations directed towards North America.
In a number of cases, the impact of experience variables on joint ventures turned out to be more ambiguous. Kogut and Singh (1988) , using a multinomial logit model on 228 entries in the US, find out that previous entry had a negative impact on subsequent joint venturing, but this impact was not significant. Gatignon and Anderson (1988) of their sample the sign was negative (and significant), as they expected, for Japanese parents experience even turned out to have a positive (albeit non significant) impact.
It thus appears that the extended version of the transaction cost approach proposed by Gomez-Casseres (1989) , and more or less explicitly adopted by most scholars addressing the issue of market entry strategies, does not fully explain the role of multinational experience in the linkage creation process. In fact, the view held by these authors on this point is not completely nor unambiguously supported by some of their own evidence.
The need for a closer analysis of how multinational experience affects relationships with local firms is even more apparent when we turn to a different stream of literature. For instance, empirical works on the spillovers of multinational presence provide evidence supporting the opposite view, that multinational experience of local contexts will have a straightforward positive impact on the linkage creation process 3 .
As documented by Dunning (1993 ch.4, 6 and 8) , most market seeking FDIs begin with the newly established subsidiaries undertaking simple finishing operations and importing most 3 Among the direct effects of multinational presence, development economics has emphasised the creation of what Hirschman (1958) has defined "backward and forward linkages", identifying the relationships that multinationals can activate with local suppliers and customers respectively. This author suggests that foreign direct investments can create such strong external economies in sectors that supply or buy from them that new investment are undertaken to exploit them (Hirschman 1958 p.205-206) . The rather extensive empirical literature on these processes has focussed mainly on backward linkages and is most often based on case studies on specific multinationals that have entered a given country, or on particular industries and countries. These studies often contain valuable "circumstantial evidence" of how spillovers are generated through linkages, and about the factors facilitating the creation of linkages (and of related spillovers) (cf. Dunning 1993, and Blomstrom and Kokko 1997 for extensive reviews of these empirical works has not determined a lower recourse to cooperation: it has presumably created mutual acquaintance, reliability and trust that are better conditions for further knowledge exchanges and collaboration.
To conclude this section, we suggest that testing the relationship between multinational experience and linkage creation is worthwhile. The question of whether and why the former has a negative or positive impact is open.
Sample and data
We shall test the impact of multinational experience on linkage creation with reference to a sample composed by all the European and North American manufacturers of computers, telecommunications equipment, semiconductors and other electronics products listed by Fortune 500 (1990 classification). AT&T, which was classified by Fortune as a Service company, was also included in our list. Thirteen companies are European, nineteen are from North America (including 1 Canadian). Four of these companies have their core business in telecommunications, 13 in computers, 3 in semiconductors. Twelve firms have their core businesses in other electronics or related sectors, but do have some significant involvement (no less than 10% of total sales) in at least one of the three main electronics equipment industries mentioned above.
Data on international operations of these firms in the 1984-1995 period are drawn from ARGO (Agreements, Restructuring and Growth Operations), a database which uses information from Predicasts F&S Index. From this source we organised the available information on international ventures by firm, country of origin and destination, type and content of operations, and SIC codes identifying the main industrial activities involved. We counted the number of foreign direct investments, of collaborative alliances and of licensing agreements of our sample firms in each destination country. See appendix 1 for a description of the database and list of companies included, organised by country of origin and core business.
As the sample multinational enterprises are the largest in the electronics markets, we deemed it reasonable to focus on their operations involving companies not belonging to the same list of firms, i.e. we only considered counterparts which are, roughly, external to the core international oligopoly. This should help us separating the processes we are particularly interested in -i.e. the creation of linkages with firms active in the markets where multinationals have entered -from other patterns of international organisation, such as global strategic alliances that are often set up among the largest companies in a given industry.
We ended up with a total of over 1700 international operations involving our 32 firms in 58 different countries for which we have data on control variables that are specified in section 4. Apart from the US, Canada and Japan, the country list includes 17 Western European countries, 7 Eastern European, 14 of Africa and Middle East, 11 of South East Asia and Oceania 4 .
We complemented these data with the number of "first and second level" international subsidiaries of the 32 firms in the identified countries and sectors, as recorded in Predicasts Company Thesaurus, Annual Edition 1983 5 . "First and second level" means that we considered the number of affiliates reporting directly to the parent company, as well as subsidiaries that were eventually created by these foreign affiliates in the same country in which they are active, or elsewhere. We ended up with more than 900 subsidiaries, of which over two thirds are "second level" (affiliates of foreign affiliates).
Econometric elaborations were conducted controlling for other variables obtained from different sources. These are specified in section 5 and described in a detailed way in Table 1 .
Dependent variables and econometric model
Econometric investigations were carried out using three different dependent variables:
international agreements AG ik , licensing LIC ik , and foreign direct investments FDI ik .
International agreements (AG ik ) are defined as the sum of international joint ventures and non equity agreements, involving company i (identifying our 32 sample firms) and at least one other firm originating from country k. By definition, country k must be different from the one from which firm i originates. Licenses (LIC ik ) are defined as transactions of patented technology from firm i to foreign parties active in country k; and FDI ik as the number of foreign direct investment operations. We consider international agreements (AG ik ) as the closest proxy of what is defined as "linkages with local firms" in the literature on spillovers of multinationals 6 . It is more comprehensive and relevant than the aggregate of joint ventures, that is most frequently utilised in international business studies, and in entry mode literature in particular.
Unfortunately our data do not permit to distinguish between backward and forward linkages.
Furthermore, we are unable to detect "net linkages", that is relationships with local firms, net of activities that have been eventually displaced by multinational presence.
Regressions were run also using LIC ik and FDI ik as dependent variables, which we identify as the closest proxies of pure market transactions and of wholly owned (or majority control) operations.
Our dependent variables are obtained as the cumulative number of operations (however defined according to the specifications above) developed by firm i with other company(ies) of country k over a twelve year period (from 1984 till 1995) . For instance we defined AG8495 ik as the cumulative number of international alliances of firm i with partner(s) of country k over the 1984-1995 period. Therefore, they are, by construction, discrete and non-negative. In addition, more than 80% of observation take the value zero.
When variables have this nature, we can "improve on the least squares and the linear model, with a specification that accounts for these characteristics." (Greene 1997, p. 933) . A class of econometric models has been developed just for this purpose: the models for event counts 7 . Among the count data models, the negative binomial is particularly suited for our purpose 8 , since it accounts for the of cross-section heterogeneity that normally characterises microeconomic data. For the analytical formulation of the regression model, of the loglikelihood function utilised for estimation, and of elasticity that can be derived from the estimated parameters, see Appendix 2.
The number of observations never falls below 1056 (when the attention is restricted to operations with LDCs as destination countries), and can be as high as 1824 when all the sample firms, countries and sectors are considered. Positive observations range from 103 (in the case of LICs), to 199 (in the case of FDIs) and to 346 (in the case of AGs).
Explanatory and control variables
We tested, with controls, the impact of our firms' multinational experience in a given country k on their own recourse to AGs, FDIs and LICs in the same country over the examined period. See table 1 for a description of dependent and independent variables utilised in our regressions, and tables 2a and 2b for descriptive statistics.
5.1
Multinational experience This variable was proxied by SUBS83 ik , the number of "first and second level" subsidiaries of firm i in country k in 1983, i.e. at the beginning of the international growth phase we intend to analyse. This measure is certainly more accurate than a simple dummy, as frequently used in the literature (cf. above, section 2) and closely resembles the one utilised by Gomez-Casseres (1989) , who produced an index of "familiarity with host country" based on how often his sample's MNE entered one country before another in a given period. We consider this choice more arbitrary than counting the overall number of subsidiaries, which exactly measures how extensive a MNE's internal network of affiliates is.
Unfortunately we do not presently have measures of "age" of subsidiaries, which would obviously represent important complements to the analysis of multinational experience. To our knowledge, only one very recent study (Hennart and Larimo 1998) produced regressions using the number of years of presence of affiliates in the host country, an effort that was eased by the fact that they considered only one destination country, for which plenty of statistics are available (the US). 7 There are now many applications of count data regression models which use cross-section, time series or panel data. A classical example is the relationship between R&D and the number of patents of a firm examined by Hausman et al . (1984) . For an extensive review of the theory and applications of this class of models, see Cameron and Trivedi (1998) . 8 In tables 3 and 4, we present also the results of a likelihood ratio test for the Poisson vs the Negative Binomial specification. The null hypothesis is rejected at the 5% confidence.
We neither have information on the "composition" of TNCs' web of subsidiaries, in terms of size and specialisation, which are relevant aspects of TNC presence. Extending these parts of our analysis is subject matter for future research.
Given these limitations, in the light of the discussion above (section 2), the "entry mode hypothesis" would imply that SUBS has a negative impact on collaborative linkages (AGs) and a positive impact on FDIs. Although this literature does not usually distinguish between different contractual modes, the most straightforward implication of this theory would be that also LICs be negatively affected by SUBS. In fact, it can be considered a tool for reducing uncertainty about local markets, whose role would be quickly overcome by multinational presence, much like AGs, and even more so (see Davidson and McFetridge 1984 for similar conclusions). Nevertheless, it is a means to carry out transactions of codified and patented knowledge, which is subject to lower organisational problems than AGs; this would justify some uncertainty about the impact of SUBS on LICs in the entry mode hypotheses.
In order to control for further exogenous sources of heterogeneity we introduced the following control variables.
5.2
Company variables. One of our firm level control variables accounts for a different, albeit related, aspect of multinational experience, i.e. companies' exposure to foreign markets, as measured by the number of countries in which they had at least one affiliate in 1983 (MULTI i ). This index of multinationality was used by several authors, among which Kogut and Singh (1988) and Caves and Mehra (1986) and was usually negatively related to joint venturing. This variable should be subject to much the same type of considerations that we suggested for SUBS. However, this variable should have less direct an impact on linkages in a given country and more on the propensity to cooperate as a whole.
R&D intensity (RD_INT i ), calculated at the firm level, should account for the innovativeness of companies, a factor that is often considered in the literature as a determinant of international production (Pearce 1997) , and of joint ventures in particular (Hennart and Larimo 1998) .
A dummy variable was introduced for US companies, DUSA i , to account for differences in institutional and market size conditions, and other factors between the North American and European firms. We also controlled for the size of firms in terms of their global (consolidated) sales, SAL i .
5.3
Recipient country variables The average education attainment (in terms of schooling years) in the total population over 25 in country k is introduced as a measure of human capital endowments of host economies(HUMAN k ). This measure was introduced by Lee (1993, 1996) and has the advantage of focusing on the stock of human capital. Other measures utilised in the literature either focus on current flows of human capital (e.g. school enrolment ratios) or do reflect specific skill levels (e.g. adult literacy rate or secondary education attainment ratio). In international economics literature, Borensztein et al. (1998) Per capita Gross Domestic Product (GDP k ) is taken into account to control for the degree of development of host countries. This measure should also capture, inter alia, the effect on AG of the advancement of other infrastructures (different from education and training institutions, which are more directly taken into account by Human). It also accounts for the richness of markets as an attractor of international operations (Zejan 1990 ).
We also controlled for the size of local market in terms of total population, POP k , i.e. a measure of what we may consider the "potential" market of a country, especially when considered "in combination" with per capita GDP (Kobrin 1976).
The pace of economic development was measured by simple annual growth rate of per capita GDP over 1980-1987 (GGDP k ).
Furthermore, we took account of trade barriers using OWTI k. , i.e. the so called "Own-import weighted tariff rates on intermediate inputs and capital goods", as specified by Barro and Lee (1993) . International production abroad, via FDI or AG, are traditionally considered a strategy to bypass trade barriers (cf. inter alia, Gomez-Casseres 1989), even though this argument has received mixed support from evidence.
Finally, a control was introduced for the sector composition of the recipient countries in terms of the share of electrical machinery value added as a percentage of value added in manufacturing (EVA k ) 9 . Gomes-Casseres (1989) and Davidson and McFetridge (1984) utilise a similar measure for their analyses, referred to a broader set of industries, to account for local firms' ability to supply valuable manufacturing capabilities to multinationals entering a market.
5.4
Relation specific country variables In order to further control for exogenous sources of heterogeneity, we included a few variables that capture different aspects of the relationship existing between the country of origin, n, of firm i, and the destination country, k. A variable was introduced to account for a home country specific feature of multinational experience, other than the ones identified by SUBS and by MULTI. We utilised for this purpose EXELE nk , that is the host country's share of home country's exports of electronics (the ratio between exports of electronics products from the country n of origin of firm i to country k, and total electronics exports of the country n). Kobrin (1976) utilised much the same indicator in his analysis of the geographical distribution of US manufacturing FDIs (in his case, it was the host country's share of total US exports). We suggest that not only FDIs, but also AGs can be positively influenced by prior export penetration. The idea is that international operations may be affected by a sort of bandwagon effect, determined by the fact that other electronics firms from the same home-country have penetrated that market already.
This home-country trade experience can influence, in a very general way, the knowledge a firm can be expected to have about a given country. Furthermore, one may expect that a high EXELE should signal that economic agents in the host country are somehow acquainted with the host country's product characteristics, a factor that could reduce communication costs between the firm i and local companies. Again, if the "entry mode hypothesis" were adopted, this variable should be expected to have a negative impact on linkage creation, for much the same reasons that apply to SUBS and NUMK.
A rough measure of geographic distance between firm i 's country of origin and the host country (DISTANCE nk ) is utilised to account for transportation costs (Papanastassiou and Pearce 1990 ) and, relatedly, for the costs of monitoring intra-firm activities (cf. Davidson and
McFetridge 1984, whose indicator of geographic distance is very similar to the one adopted in this paper). According to entry mode literature, this variable can thus be expected to negatively impact on FDI, and positively on other less structured forms of international organisation of production.
We also utilise a proxy of cultural distance (CULTDIST nk ). Like other international business studies, we adopted the classification proposed by Hofstede (1980) , which is calculated as a corrected arithmetic average of the deviation of home scores from the corresponding score for the host country, based on four dimensions of cultural identity: power distance, uncertainty avoidance, individualism and masculinity. Among others, Kogut and Singh (1988) and Mutinelli and Piscitello (1998) adopt the same measure and find that it positively affects joint venturing (vs. WOS).
Finally, the average wage differentials between firm i 's country of origin and country k in electronics industries (WAGELE nk. ) is introduced to account for labour cost factors. When the ratio is grater than one, we then interpret that wages are higher in the host country than in the home country. The same indicator was utilised by Swedenborg (1979) . Much like trade barriers, wage differentials (WAGELE greater than 1) are traditionally considered to negatively affect multinationals' production decisions, especially in LDCs. However, it is a spurious measure, which can also capture the qualitative level of workforce.
Discussion of results
Regressions yielded the results reported in tables 3 and 4, which will be discussed below 10 . We shall contrast these results to the "market entry view" illustrated in section 2.The discussion of results should improve our understanding of the role of multinational experience in the electronics industry's international growth strategies. Some insights will be suggested, which might provide a useful contribution to the construction of a framework, that can at least partially integrate the market entry mode theory, for interpreting linkage creation processes. Electronics thus appears to represent an important "deviation" from the rule suggested by most of the "market entry" literature. Particularly, the extended version of the transaction cost approach proposed by Gomez-Casseres (1989) , and more o less explicitly adopted by most scholars addressing the issue of market entry strategies, does not help explaining the role of multinational experience in the linkage creation process in this case. This theory has received shaky support from evidence on this specific, but crucial, aspect. It receives a straightforward rejection from our evidence concerning this aggregate of industries.
Alternative modes of organising transactions with local firms
This (negative) test is quite relevant as electronics has given one of the most outstanding contributions to international growth operations and to international alliances in particular, over the examined period. According to UNCTAD (1997), 32 out of the 100 top multinationals are active in electronics, the largest single group of firms recorded in the list in 1995.. With specific reference to collaborations, Duysters and Hagedoorn (1996) show that the largest share of the nearly 10,000 cooperative agreements (over 4600 of which are technical alliances) involving some 3500 different parent companies active in high technology industries, as reported by the MERIT-CATI over the 1980's, is represented by collaborative ventures in the broad field of Information Technology. These account for more than 40% of the total 10 In tables 3 and 4 we present the estimated coefficients j βˆ's. These will be sufficient for most of our discussion. In order to obtain elasticities, one needs to multiply the coefficient by the sample mean of the independent variable (see the descriptive statistics in tables 2a and 2b, and Appendix 2 for the interpretation of estimates).
number of alliances they counted (as opposed to less than 25% for biotechnology, and 15% for new material technology).
It is by now widely acknowledged that this pattern of international growth, which particularly relies upon the development of international linkages, has much to do with the nature of learning and of competitive processes in the examined industries. Dunning (1993 p.452) has placed the issue in the proper perspective: "within the electronics sector the nature of the production process, the complexity of technology, the opportunities for scale economies and the rapidity with which changes in technology or customer preferences take place, have all led to more inter-firm linkages, mainly it seems because purchasing firms prefer to devote their own resources to technology development and marketing efforts, rather than to backward integration". This view could be specified with reference to the different industries belonging to this aggregate 11 . However, an important generalisation that can be made is that electronics industries have all been affected by a plethora of new opportunities, generated by technological progress and reinforced by learning by doing and by using, that increased the incentives for manufacturers to search for, and gain access to, both technical skills and applications abilities wherever available. For these purposes, international alliances represent a key strategy, given technical and market complexities and time constraints imposed by competition in these industries and in those using electronics devices as inputs. As Ernst (1997) has observed in his study of international production networks in the electronics industry: "the epicentre of competition has shifted to R&D and other forms of intangible investment that are necessary to enhance a firm's speed of response to changes in technology, markets and regulations. In short, what really matters are the substantial investments required in the formation of a firm's technological and organizational capabilities".
A tentative generalisation
This view is consistent with a more general understanding of strategic alliances as "an attractive organisational form for an environment characterised by rapid innovation and geographical organisational dispersion in the sources of know how" (Teece 1992 p.20) .
According to this view, the need for a timely and effective knowledge access may well overcome short term, static (transaction and organisational) cost minimisation.This view has recently extended from the general theory of the firm (Cyert and March 1963, Nelson and Winter 1982, Chesnais 1996) , to the more specific domain of multinational growth theory (Cantwell 1991 , Kogut and Zander 1993 , Dunning 1995 .
11 See Steinmueller (1992) for a comprehensive study of th evolution of semiconductor business and of th emerging specialisation opportunities stemming from the interaction with large users; Flamm (1989) and Zanfei (1993) for a thorough analysis of the changing technology and institutional environment in which computer and telecommunications manufacturers are active, leading them to a growing involvement into crossborder alliances.
We suggest that dynamic efficiency considerations, particularly those related to knowledge accumulation and exploitation, are a key missing factor in the "market entry literature" explanation of linkage creation processes. This missing factor helps understanding the important "deviation" from the rule, represented by the electronics industry, as illustrated by our data.
From this perspective, the role of multinational experience can also be re-considered. In fact, consistently with a more general view of complementarity between internal and external competence accumulation 12 , the development of an extensive network of subsidiaries located in different countries can be identified as a fundamental asset increasing a firm's capacity to absorb knowledge, wherever it may be located. As Cantwell (1995, pp. 157) has stated it: "Technology leaders are now ahead ... in the development of international intra-fim networks to exploit the locationally differentiated potential of foreign centres of excellence. These networks are internal to the firm in order to build upon or extend its core technological competence through an internally coordinated learning process, but they are complementary to external inter-firm networks whose role is the exchange of knowledge and occasionally cooperation in learning through technology-based joint ventures". Even more explicitly, Sachwald (1998) describes the recent evolution of international operations in the automobile industry, as a process of cumulative learning in which the first step is a foreign direct investment, paving the way to collaborative learning from local contexts: "The methods of production which Japanese carmakers had developed relied on specific know-how and routines. The latter being difficult to transfer, Japanese firms had first been prone to set up greenfield sites as a first choice way to produce in the US. Cooperative agreements were used as complements to speed up learning on local practices and reduce risks." (p. 219).
Our evidence on the electronics industry is consistent with this representation of linkage creation patterns in the automobile industry. More generally speaking, one may speculate that multinational experience favours a gradual and cumulative involvement of the firm that does not exclude the recourse to collaborative ventures, as predicted by market entry literature: it may reinforce it. In the beginning, firms can be expected to develop a number of informal and formal relationships with local institutions and firms. These may well be quasi-market transactions, to start with. For instance, in the case of a manufacturing subsidiary, one can imagine some minor complexities in the relationships with suppliers of inputs and/or with resellers of manufactured goods; such complexities will require the development of some collaborative activities along with the usual market transactions (Amin 1993 p.283) . Local activities will also imply some experience of indigenous rules, norms of conduct, and values 12 See Cohen and Levinthal (1989) for a modeling of these complementarities; Rosenberg (1990) for an analysis of the interdepencies between in-house basic research and access to external sources of economically useful knowledge conducted through historical examples referring to different industries; Arora and Gambardella (1990) , and Malerba and Torrisi (1992) for an application of a similar analytical framework to biotechnology and to the software industry respectively.
which influence the behaviour of economic agents, including labour force and capital market institutions (Rosenzweig & Nohria 1994) . As the experience of local contexts proceeds, the co-operative content of relationships can be expected to increase 13 . In fact, the subsidiary's acquaintance with local contexts, habits and culture, is likely to increase the subsidiary's ability to interpret and absorb tacit, context specific knowledge their counterparts are endowed with (Vaccà 1994) . Furthermore, local subsidiaries' growing knowledge of the local environment not only reduces uncertainty about market characteristics (thus reducing the need for collaborations, according to the market entry literature); it will also reduce uncertainty concerning the likely behaviour of indigenous counterparts. This will significantly increase their ability to select partners according to their actual reliability and complementarity, and according to the value of their potential contribution (Bureth et al. 1997) . As a consequence, subsidiaries will also enhance their ability and effectiveness at capturing new technological opportunities, and at adapting existing knowledge to local uses. This will in turn improve their reputation and credibility as partners of indigenous firms and institutions. Altogether, this process will increase trust, and pave the way to further co-operation.
In summary, the examined evidence highlights that, to the extent that learning and dynamic efficiency considerations play an important role, as they definitely do in the electronics industry, linkage creation effects associated to multinational experience tend to overcome the opposite, negative incentive to cooperate that is predicted by market entry literature.
Licensing
The results we obtained for LICs in Table 3 are not so sound as when using AGs and Tables 2a and 2b ). The Chi-square statistic, for testing the hypothesis that the the parameter estimates are all equal to zero, is illustrative in this respect: although we still reject the null hypothesis at 95% confidnce level, the statistics in this case take a much lower value than for the regression of AG and FDI.
However, the fact that subsidiaries appear to have no significant impact in the development of licensing activities further enriches our view of the industry. On the one hand, this result suggests that firms need no specific knowledge of the market in order to commercialise technology through licenses. Knowledge that can be transfered via licensing agreements is relatively mature and largely codified (Hennart 1988 p.221) , and this reduces the 13 There is some correspondence here between our line of argument and the one developed by other authors who emphasize that historically determined networks of personal and social relationships among economic agents influence the organization of their transactions. Some scholars name these networks of personal and social relationships with the term embeddedness. Granovetter (1985 p.503) suggests that, where such networks are stable and do not generate occasions for malfeasance and conflict, we should expect pressures towards vertical integration to be absent. This insight was developed and applied to the study of international business especially by scholars of the " Swedish school" (cf. for instance Andersson and Forsgren 1995) .
need for a local presence of the MNE to help in the development, adaptation and commercialisation of technology according to market characteristics. On the other hand, very few such transactions can occur in the electronics industry. In fact, technology changes rapidly, its development requires extensive system integration and intensive exchanges of information and know how between manufacturers and between users and producers; furthermore, many technological developments that are relevant to the industry cannot be protected by well enforced patents (as in the case of software). All these circumstances imply that such technology is less amenable to transfer via license (Mowery 1988 p.6 ).
Impact of control variables
A few considerations should be made on control variables. First, variables we have introduced to capture other, more generic experience factors, such as the number of foreign countries covered (MULTI), and the host country's share of home country's electronics exports (EXELE) do corroborate the view we are supporting in this paper. Both of them have a positive and significant impact on collaborative linkages (EXELE positively and significantly affects all three modes of organising transactions, but has a much stronger impact on AGs).
This further reinforces the idea that experience accumulation, by increasing a firm's ability to perceive and evaluate opportunities, increases the need for collaborative strategies to exploit them. Cultural distance (CULTDIST) has a positive impact on collaboration and a negative one on FDIs as predicted by most contributions in international business.
When considering these, more general factors influencing linkage creation, we find further evidence of the fact that the entry mode story only partially applies in the examined industry: consistently with this literature, cultural distance and lack of knowledge about markets seems to favour agreements as opposed to 100% investments; different from the predictions of this theory, once subsidiaries enter a market, the experience they accumulate and the information they gather does not reduce the benefits from cooperation. On the contrary, firms are most likely to utilise the new information to increase their involvement through collaborative agreements.
Human capital (HUMAN) and host country's industry composition (EVA) both positively and significantly affect collaborative linkages. This has important implications for host countries' government policies, which we shall address with more specific reference to LDCs. Wage differentials (WAGELE) do not significantly impact on any governance mode, even though the sign is negative, as expected, in the case of FDIs.
Finally, trade barriers (OWTI) do not significantly affect either strategy. We could notice that the sign is negative in the case of both AGs and FDIs. The fact that the impact is negative, albeit non significant, seems to confirm the argument put forward by Dunning (1993 p.165): "In a global economy increasingly characterised by intra-industry and intra-firm trade, it is the absence, rather than the presence of these restrictions which are more likely to stimulate the further internationalisation of MNE activity".
The case of LDCs as recipient countries
Interestingly enough, some similarities and differences emerge once we examine patterns of linkage creation with specific reference to a sub-sample represented by international operations with LDCs as destination countries. Table 4 shows a very similar story when considering the impact of subsidiary accumulation on linkage creation in the LDCs. SUBS83
has a generally positive impact on the creation of all types of linkages, but estimates are statistically significant only in the case of AGs (the effect on LICs is the smallest and least significant). The linkage enhancing effect of country experience generated by subsidiary accumulation appears to be confirmed in the case of LDCs too.
Important differences emerge when we examine the other independent variables.
The first point to be made here is that, while EXELE and MULTI still play the role we had observed in the whole sample case, the other "relation specific country factors", CULTDIST and DISTANCE play a completely different role in this case. The former completely loses significance in the case of AGs, whereas it positively and significantly impacts on FDIs; the latter, even reverses its sign, and turns to negative for AGs. It thus appears that multinational experience, considered both at the firm specific level (SUBS and MULTI) and the country level (EXELE), still has the linkage enhancing role that we have discussed earlier.
By contrast, diversities and distances between countries do not favour cooperation in this case.
Both predictions of "entry mode" literature are rejected when LDCs are considered as recipient countries: it is not only true that, contrary to that literature, subsidiaries generate new opportunities for collaboration; but, again, contrary to that literature, the lack of knowledge and the geographic distances between countries do not encourage linkages as an uncertainty reducing mode.
A possible interpretation of this result is that most LDCs are not attractive enough in terms of infrastructures, local competencies and manufacturing abilities, to encourage high technology companies to collaborate with local firms, unless some support is given to them at one or more of the following three levels. First, some support may derive from the fact of having a network of subsidiaries extensive enough to help the parent company "picking the cherries" among the potential suppliers and users in the local markets. This is apparent from the positive and significant impact of SUBS in this case too. Second, further countervailing forces, may increase the attractiveness of LDC markets, when more "traditional factors" are at Third and finally, support may come from host countries, which can both encourage inward foreign direct investments, in order to pave the way to linkage creation effects; and invest massively and carefully in human capital formation, in infrastructures, and in manufacturing abilities that are badly needed to make the country attractive for international business.The importance of these determinants of linkage creation is basically captured by the very high and significant role of HUMAN in attracting linkages. This last point should be emphasised:
HUMAN was barely significant as a determinant of linkages in the whole sample case; it is now very strong and significant, in the case of LDCs. This presumably signals that when considering
LDCs as recipient countries, human capital investments can constitute an effective long term policy attracting foreign capital and favouring linkage creation processes.
Conclusions and implications
In this paper we have shown that firms' pre-existence of subsidiaries has a positive impact on multinationals' collaborative agreements with local firms. Using evidence from the US and European electronics industry, we highlighted a relevant pattern of linkage creation that cannot be fully explained in the terms of the prevailing market entry literature.
Consistently with this literature, we have shown that cooperation can be an important instrument to overcome cultural and geographic distance between countries, i.e. a flexible means to explore unknown market and technological opportunities. Contrary to the predictions of this literature, the setting up of extensive internal networks of subsidiaries appears to positively impact on linkage creation. On the one hand, subsidiary accumulation increases firms' absorptive capacity, thus improving firms' ability to search for, and evaluate technological and market opportunities, whose timely exploitation would increase their competitive advantage. On the other hand, acquaintance with local contexts enhances foreign firms' capacity to select and interact with local partners and institutions, as a means to gather further stimuli and innovative ideas, and to effectively exploit opportunities emerging from local contexts.
TNCs must deeply reorganise their structure in order to extract the highest potential value from the available network of affiliates (Zanfei 1996) . Local subsidiaries need to be endowed with competencies, and with a relevant degree of autonomy in order to carry out their important role in the cooperative absorption of knowledge from local contexts. This reorganisation is not costless, and competitive edges may heavily depend on how flexible internal organisations are face to these changes.
Important implications can be drawn also concerning the likely effects of multinational growth on local development. First, we showed that, in the case of LDCs, some previous inflow of capital can provide the basis for backward and forward linkages, potentially generating externalities for local (as well as foreign) economic activity. Second, we highlighted that linkages will not be stimulated by cultural and geographic distances per se, in the case of LDCs. Host countries must therefore pursue a combination of foreign capital attraction and of investments in infrastructures in general, and in human capital in particular. On the one hand, insufficient and/or inadequate human capital could determine a shortage of local manufacturing abilities as well as a lack of variety of goods in the local markets, which will increase the likelihood that multinationals displace local activities and will generate limited or no backward
and forward linkages at all (Rodriguez-Clare 1996) . This will in turn induce vicious circles of dependence from imports of key inputs, devaluation of national currency, and worsening terms of trade (Dunning and Cantwell 1988) . We are not suggesting that host governments should limit their policies to economy-wide, functional interventions such as providing ample public education. As Bell and Pavitt (1993 pp.201-202) have emphasised, building a country's technological capabilities requires a wider set of industrial policy interventions aiming to favour explicit intra-firm training in the differentiated activities of design, production engineering, quality control, and R&D.
On the other hand, efforts must be made to screen and select multinational presence.
From this perspective, Rodriguez-Clare (1996 p.867) suggests that selective efforts should be directed towards those TNC activities that use intermediate goods more intensively, as these are likely to generate stronger linkages. Furthermore, the choice of areas in which foreign plants should be located is also relevant, as interactions with indigenous human capital is an essential feature of the entire "chain of reactions that build linkages". What must be made clear is that favouring the entry and root-taking of selected affiliates in selected regions and sectors is not the substitute for, but a fundamental premise to the formation of wide networks of collaborative activities between local firms and the affiliates themselves. Barro-Lee (1993) Relation specific country variables EXELE nk Export of electronics products (CITC 75, 77, 764) from firm's i home country to country k , as a share of total export of electronic products of the home country
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WAGELE nk
Relative electronics wage differentials: average wages in electronics paid in the host county as a share of average wages in electronics paid in the home country UNIDO CULTDIST nk Measure of cultural differences between the home and host country. It is calculated as the arithmetic average of the squared deviation of home scores for each of the 4 Hofstede's dimensions of cultural identity (power distance, individualism, uncertainty avoidance and masculinity) from the corresponding score for the host country, corrected for the overall variance of each of these dimensions. The higher the score, the greater the cultural distance between home and host country. Hofstede (1980) , Kogut and Sigh (1988) DISTANCE nk Takes value 1 if the host country k is in the same geographic region of the home country of firm i; 2 if it is in region which is bordering to the home region; 3 if it is not bordering. Where β is the vector of parameters, y ik is our dependent variable, x ik is the vector of regressors and exp(ε) is a gamma distributed disturbance with mean 1.0 and variance 1/α. The introduction of this distrurbance allows the variance to differ from the mean
15
. The resulting conditional probability distribution is , which is a maesure of elasticity (Cameron and Trivedi, 1998) .
In tables 3 and 4 we present the estimated coefficients j βˆ's. These are sufficient for most of our discussion. In order to obtain elasticities, one needs to multiply the coefficient by the sample mean of the independent variable (see the descriptive statisitcs in tables 2a and 2b). 15 In fact, the NB arises an extension of the Poisson regression model, which is carachterized by the equality of the conditional mean and variance (defined as , and α measures the extent to which the variance is greater than the mean. For this reason, α is called the overdispersion parameter
